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We have proposed the high efficiency solar cell design, in which semiconductor quantum dots with several sizes are the efficient absorbers of the sun light, and the positive and negative charge carriers created by the light absorption are to be separated and transferred to the electrodes.  For the high efficiency solar cell, ZnO nanowires (NWs) are the important building parts that create the charge separation and carrier pathways to the electrodes.  

For the fabrication of ZnO NWs, we have used Si wafers as smooth surface substrates.  Gold was deposited on to the substrates with an electron beam evaporator, since it is known that gold particles can serve as the catalyst to grow ZnO NWs on substrates in Vapor-Liquid-Solid (VLS) method.  In the VLS method, the mixture of ZnO powder and graphite was placed at 1100oC and the substrates were at 800oC in a two-zone furnace.  The reduction of ZnO of the source generates Zn vapor that flies to gold particles, and the oxidation of Zn-Au alloy grows ZnO crystals.  The gold deposited area  has ZnO crystal growth and that the gold particles plays the role of nucleation sites.  ZnO crystals have dimension of a few hundred nm thick and 2-3 m long under this particular condition.  The ZnO crystal shapes and sizes are very sensitive to the growth conditions:  the gold particle size and density, the temperatures for the source and substrates, the distance between the source and substrates, the quantity of the source, the deposition time, and so on.  SEM, AFM, XRD, PL and Raman spectroscopy have been used for characterization.
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